Calculations have been performed for 395 critical assemblies from the International Handbook of Evaluated Criticality Safety Benchmark Experiments using the beta2 release of ENDF/B-VII.1. The results are compared to previous results for ENDF/B-VII. Cases that changed significantly between the two versions are highlighted, and the results are discussed.
Introduction
The Cross Section Evaluation Working Group (CSEWG) is working on a new release of the ENDF/B-VII library of evaluated nuclear data, and the "beta2" set of files was recently made available by the National Nuclear Data Center (NNDC). A set of about 850 input files for the MCNP Monte Carlo code to run critical assemblies from the International Handbook of Evaluated Criticality Safety Benchmark Experiments was available from our previous data testing work for ENDF/B-VII.0. We have now run 395 of those cases using data based on the beta2 files, and those results will be presented below.
The ENDF files were downloaded from the NNDC to a Mac workstation. They were then processed using NJOY10 into ACE format files for use in the MCNP Monte Carlo code. The processing was limited to materials needed for the data testing work at this point. The existing MCNP input decks were used. No checking was done to see if any of the benchmarks had been updated since the ENDF/B-VII testing was finished. Most runs used 50 million histories in order to get Monte Carlo statistical uncertainties down the 0.01% range.
Comparisons
The following list shows the calculated k-eff values for each case using ENDF/B-VII and ENDF/B-VII.1beta2. The model k-eff value and its assigned uncertainty are also shown. For the ENDF/B-VII.1 results, we have calculated the C/E ratio to demonstrate the quality of the agreement between calculation and experiment. For the MCNP values, we have put the statistical uncertainty in the last two digits in parenthesis. That is, a value quoted as 1.00000(20) would have an uncertainly of .00020. The same method is used to give the uncertainties in the model values.
The assembly names are condensed. For example, HMF stands for HighEnriched Metal Fast. The "Info" column gives a short explanation of the main characteristics of each assembly.
Assembly
Model-k VII-k VII.1-k .1 C/E Info --fast HEU cases HMF001-2 1.0000 (10) (11) 1.00165 NU (7in) refl -06 1.0000(30) 1.00174(11) 1.00166(11) 1.00166 NU (8in) refl -07 1.0000(30) 1.00226(10) 1.00210(11) 1.00210 NU (11in) refl HMF003-08 1.0000(50) 1.00838(11) 1.00134(10) 1.00134 WC (1.9in) refl -09 1.0000(50) 1.00919(11) 1.00161(10) 1.00161 WC (2.9in) refl -10 1.0000(50) 1.01283(11) 1.00525(11) 1.00525 WC (4.5in) refl -11 1.0000(50) 1.01685(10) 1.01000(11) 1.01000 WC (6.5in) refl HMF003-12 1.0000(50) 1.00866(11) 1.00746 (10) " (1.36 cm) -07 1.0000(32) 1.00337(11) 1.00684(11) 1.00684 " (17.3 cm) -08 1.0000(30) 1.00170(11) 1.00556(11) 1.00556 " (13.2 cm) -09 1.0000(28) 1.00199(11) 1.00555(10) 1.00555 " (10.8 cm) -10 1.0000(27) 1.00192(10) 1.00512(10) 1.00512 " (6.10 cm) -11 1.0000(26) 1.00076(09) 1.00375 (10) 1.00160(184) was 1.00118 --heavy-water solutions HST004-1 1.0000(65) 0.98577(13) 0.98720 (13) For some of the experiments giving multiple results, averages and standard deviations are given. The averages are also compared to the results for ENDF/B-VII.0. These comparisons make it easier to see the shifts from VII.0 to VII.1, but they can be misleading if there is a bias with spectrum or other configuration differences.
Differences
In order to highlight the differences between ENDF/B-VII and ENDF/B-VII.1beta2, the follow list shows the cases where the calculated values differ by more than 0.10% (100 pcm). 
Analysis
One big improvement comes from the new evaluation for tungsten (W). Note especially PMF005 and UMF004-1. The ZPR assemblies HMF060s and HMF067-1s also go in the right direction, although they remain a bit high.
The titanium (Ti) evaluation is also new for 1beta2. Note the big improvement in the bias with reflector thickness shown by the HMF079 series. The other titanium cases got a little worse.
There are also fairly large effects due to the new beryllium (Be) evaluation. In some cases, the fast-spectrum cases improve nicely. In others, the results get worse. The thermal and intermediate-spectrum results remain somewhat low.
Assemblies with lots of stainless steel showed decreases due to changes in chromium, manganese, and nickel. The ZPR cases that were high come down somewhat, but not always far enough. The ZPR-6/6a case now comes out quite low.
Oxygen was also changed for VII.1beta2. We did a large number of cases to try to quantify its effects. The fast water-reflected criticals increased k-eff slightly. For thermal uranium solution cases, there was little change for the large low-leakage assemblies, but k-eff increased for the cases with higher leakage. To get a good picture of that, we made a plot of the HST C/E values against the Above Thermal Fission Fraction (ATFF), which provides a measure of the hardness of the spectrum.
